Mechanisms of germ-cell specification in mouse embryos.
The mode and timing of germ-cell specification has been studied in diverse organisms, however, the molecular mechanism regulating germ-cell-fate determination remains to be elucidated. In some model organisms, maternal germ-cell determinants play a key role. In mouse embryos, some germ-line-specific gene products exist as maternal molecules and play critical roles in a pluripotential cell population at preimplantation stages. From those cells, primordial germ cells (PGCs) are specified by extracellular signaling mediated by tissue, as well as cell-cell interaction during gastrulation. Thus, establishment of germ-cell lineage in mammalian embryos appears to be regulated by a multistep process, including formation and maintenance of a pluripotential cell population, as well as specification of PGCs. PGCs can be generated from pluripotential embryonic stem (ES) cells in a simple monolayer culture in which tissue interaction does not occur. This raises the possibility that ES cells, as well as, possibly, pluripotential cells in preimplantation embryos, are more closely related to the PGC precursors than pluripotential cells after implantation.